Disruption of disulfide bond formation alters the trafficking of prothyrotropin releasing hormone (proTRH)-derived peptides.
Rat prothyrotropin releasing hormone (proTRH) is processed in the regulated secretory pathway (RSP) of neuroendocrine cells yielding five TRH peptides and several non-TRH peptides. It is not understood how these peptides are targeted to the RSP. We show here that a disulfide bond in the carboxy-terminus of proTRH plays an important role in the trafficking of this prohormone. Recombinant proTRH was observed to migrate faster on a native gel when treated with dithiothreitol (DTT) suggesting the presence of a disulfide bond. In vitro disulfide bond formation was prevented either by DTT treatment or by mutating cysteines 213 and 219 to glycines. In both cases the peptides derived from these mutants exhibited increased constitutive release and processing defects when expressed in AtT20 cells, a neuroendocrine cell line used in our prior studies on proTRH processing. Immunocytochemistry revealed that wild-type proTRH and mutant proTRH localized in a punctate pattern typical of proteins sorted to the regulated secretory pathway. These data suggest that the proposed disulfide bond of proTRH is involved in sorting of proTRH-derived peptides and in their retention within maturing secretory granules. This is the first evidence of structural motifs being important for the sorting of proTRH.